Abstract African American adolescent males who have sex with males (MSMs) have a high prevalence of sexually transmitted diseases (STDs) that has been directly linked to lack of access to primary care providers and reluctance to disclose their sexuality. The human papillomavirus (HPV) is the most common STD with more than 40 different serotypes and can lead to anal/genital warts as well as oral and genital cancers. The HPV vaccine if taken prior to an adolescent becoming sexually active serves a prophylactic function. The HPV vaccine is approved by the Food and Drug Administration (FDA) for girls and boys; however, HPV vaccination rates among adolescents within different minority and underserved communities have been disappointing even though these groups are disproportionately infected with the HPV virus and certain male-specific cancers. Little is known about the uptake of the vaccine among African American MSMs and thus the aim of this study. This qualitative study is based on the health belief model and assessed participants' level of awareness of HPV, the HPV vaccine, and HPV-related illnesses among 24 African American male adolescents between 16 and 18 years old who self identify as MSMs. As part of a larger study, two focus groups were conducted for African American MSMs. Participants failed to understand their potential risk for HPV given the higher rates of STD infection experienced by MSMs. They expressed very little knowledge of the HPV vaccine and are also not aware of the complications of HPV virus infection. However, they were very eager to know more about the virus and the vaccine. This study demonstrates the need for the development of health communication intervention and more research targeting African American MSMs and also the need for policy change towards making the HPV vaccine routine for males especially adolescents at no cost.
Introduction
Adolescent African American males who have sex with males (AAAMSMs) are vulnerable to sexually transmitted diseases (STDs) due to stigma, lack of social support, and poor access to primary care providers [1] . Lack of consistent partners, substance abuse, risky sexual behaviors, and lack of awareness of infection status have also been identified as some factors that could also predispose AAAMSMs to high prevalence of STDs. AAAMSMs have been identified as the most vulnerable population within the males who have sex with male (MSM) community in the USA [2] . The human papillomavirus (HPV) is a sexually transmitted virus which initially presents with no obvious symptoms while in the human host but might progress to cause cancers and other conditions depending on the part of the body where it is found. In the USA, there are about 6.2 million new HPV infections each year among people between 14 and 44 years; of these, 70 % occur among those between 15 and 24 years [3] . Cervical cancer in women is one of the common gynecological cancers caused by HPV serotypes. Other conditions that can arise from HPV infection include anal, oral, and neck cancers as well as genital warts. Anal cancer, though a rare disease, is caused by HPV and associated with men who have sex with men especially when their body immunity has been weakened by other conditions like human immunodeficiency virus (HIV) infection, substance abuse, or smoking [4] [5] [6] . HPV infection and its complications can be prevented by having HPV vaccine before contracting the infection. The US Food and Drug Administration (FDA) approved two quadrivalent vaccines (HPV4) for HPV infection prevention: Gardasil and Cervarix. Both vaccines prevent infection with high-risk HPV strains, which cause nearly 70 % of cervical cancers. In 2011, Gardasil HPV4 was approved for use in males. The Advisory Committee on Immunization Practices (ACIP) provided guidance that HPV4 may be given to males aged 11 through 21 years who have not been vaccinated previously or who have not completed a three-dose series to reduce their likelihood of acquiring genital warts and HPV-associated neoplasia. The HPV vaccine is also recommended for males of ages 22 through 26 especially for men who have sex with men and those whose immune system is weakened by HIV, other diseases, or drugs. The ACIP recommends routine vaccination of females at age 11 or 12 years and catch-up vaccination for females aged 13 through 26 years [7] .
This study was aimed at understanding the level of awareness of HPV, the HPV vaccine, and HPV-related illness among AAAMSMs with the intent of understanding the need for future awareness creation and hopeful increase in uptake for the vaccine among this population with a higher risk for acquiring genital warts and other HPV-related cancers.
Methods
This study was approved by the Morehouse School of Medicine Institutional Review Board. The health belief model was used to assess participants' level of awareness of HPV, the HPV vaccine, and HPV-related illness among African American male adolescents who self identify as MSMs. As part of a larger study, two focus groups of 12 participants each were conducted for AAAMSMs. They were all between 16 and 18 years of age. Participants were selected by a snowballing sampling method through our collaboration with a local community-based organization, focusing only on participants who are either temporarily or permanently separated from their families and are able to take decision regarding participating in a study without the need to consult another person. All participants completed consent documents and understood the requirements and expectation for the study.
They were also compensated for their time. After the discussions, the recorded information were transcribed on paper by a paid consultant to the research team. The transcribed data and the notes taken during the focus group meeting were stored in a locked cabinet within the research office. We used NVivo 9 software for qualitative data analysis. Transcribed data, field notes, and memos were uploaded into the NVivo 9 software for coding, node formation, and theme selection. We ended up with 4 themes from 16 codes.
Focus Groups
Each focus group discussion lasted 90 min and was conducted by a paid trained focus group facilitator. All participants self identify as adolescent African American males who have sex with males and gave their consent for the study. They were informed that the discussion will be recorded, stored, and used for research only and that their identity will remain confidential. The recording equipment was also provided and tested prior to this time for clarity of recorded information. Participants were asked questions in line with the health belief model about HPV, HPV vaccine, and HPV disease complications. Discussion areas include (a) perceived susceptibility to HPV infection, (b) perceived severity of HPV infection, (c) perceived benefits of HPV vaccination, (d) perceived barriers to HPV vaccination, and (e) cues to action for HPV vaccination. Examples of questions for discussion are what do you know about human papillomavirus? Have you ever heard of human papillomavirus vaccine? During each of the focus group, notes were taken by a member of the research team.
Codes, Categories, and Themes
The coding process by two researchers using the NVivo 9 software involved choosing words, phrases, or groups of words from research data including the transcript that captured a portion of the transcript [8] . Once the codes were completed and compared between the researchers, 16 codes were selected and the categorization process allowed the codes to be segregated, grouped, or regrouped to consolidate meaning or explanation [9] . On completion of categorization process, four categories emerged. The four categories were further reorganized and discussed and finally we ended up with four themes (Fig. 1) .
Results
Our results indicated that 75 % of the participants were aware of the HPV vaccine for girls, while 100 % of them were unaware of a HPV vaccine for males (Table 1) . However, the participants were very receptive to the idea of a preventive vaccine against HPV even though 83.3 % of the participants lacked the knowledge of the natural history of HPV infection and complications. They were very reluctant about the vaccination since it is a new vaccine for males. Most of the participants would rather wait for more research and awareness to be created before they could accept to be vaccinated mainly because of fear of potential side effects of the vaccine in males. They were also very concerned about the cost of receiving HPV vaccine, alluding if health insurance would cover the cost. Interestingly, 66.7 % of participants do not see themselves as more predisposed to HPV just because they are males who have sex with males.
Discussion
Since the approval of the HPV vaccine by FDA in the USA for use in males, adolescents and young adult males still do not understand why they should receive HPV vaccine. Adolescent African American males who have sex with males are even more predisposed to sexually transmitted infections and are less likely to have a primary care physician who could talk to them about it. This study used the health belief model to understand the experience of some adolescent African American males who have sex with males regarding HPV and HPV vaccine. Generally, participants were favorable to vaccination especially for the diseases they are already aware of, but they were totally (100 %) unaware of the approval of the HPV vaccine for use in males. They thought it is meant for only young girls for prevention of cervical cancer. They expressed reluctance in receiving HPV vaccination since possible complications in males are not known, so they would Fig. 1 Transcribed data was sorted into codes, categories, and then themes N number of participants rather wait for some years or until they are well informed about the HPV vaccine in males. They were also uncomfortable with the fact that it might cost some money to get the vaccine which is the case when vaccination is not freely available especially in developing and even some developed countries that have not adopted HPV vaccination for males as a routine vaccine. HPV infection is the commonest sexually transmitted infection in the USA and the cause of cervical cancer with the highest rate of infection observed among individuals aged 15-27 [3] . The estimated prevalence of HPV infection among asymptomatic males aged 18-70 was 65.2 % [10] , although most of the infection does not lead to severe complications like anal, penile, or oropharyngeal cancers. An estimated 63 % of oropharyngeal cancers, 93 % of anal cancers, and 36 % of penile cancers in the USA are attributable to infection with oncogenic HPV types (mainly types 16 and 18) [11] . Nononcogenic HPV types (types 6 and 11) cause anogenital warts [12] . About 83.3 % of the participants in this study had no knowledge of the link between anal cancer and HPV infection. They also failed to appreciate their potential risk of being infected with HPV because of their sexuality and also because most of them do not have primary care physician and even when they do, they are often not comfortable with disclosing their sexuality because of the stigma. Lack of awareness of HPV is common in literature especially in developing countries and underserved communities [13] , and that as well as affordability drives poor uptake of the HPV vaccine in these communities. Good knowledge or increased awareness of HPV infection will greatly affect how receptive this vulnerable population will be to receiving HPV vaccine. Affordable Care Act (ACA) presents a wonderful opportunity for these adolescents to have access to primary care physicians for an increased possibility for more awareness and knowledge about HPV infections and complications.
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Evidence shows that awareness and affordability of the HPV vaccine are the reasons for reduced access of the vaccine to both female and male populations [14] , and because the HPV vaccine for males is not yet a routine vaccine in some areas, it might come at a cost which may not be affordable to adolescent African American males who have sex with males. However, study participants, apart from having similar barriers to vaccine access, are also disadvantaged because they are African American adolescent males who have sex with males [15] and because their sexuality is not known to their families due to fear of being rejected by family and the community. Around 66.7 % of these participants exhibited a level of ignorance about their vulnerability to sexually transmitted infections (STIs) even though young African American men who have sex with men have the highest prevalence of STIs including HPV and HIV in the USA [16] . An intervention program targeting young African American males who have sex with males will be very essential to help create more awareness about safe sexual behavior and the need to take advantage of a preventive measure like the HPV vaccine to reduce the possibility of male-related sexual cancers that are prevalent in men who have sex with men [17] . Participants were very receptive of preventive intervention measures like the HPV vaccine. They were worried about possible complications from the HPV vaccine since the vaccine is mainly used for young females against cervical cancer. They would rather wait for more information about the HPV vaccine before accepting it. This is similar to the findings by other studies with regard to HPV acceptability among gays [14] . However, participants do not perceive themselves as more vulnerable to sexually transmitted infections like HPV than other people. They also have no idea about their predisposition to anal cancers as a result of HPV infection. There were few limitations to this study. We had only 24 African American adolescents who participated in two focus group discussions. It would be more informative to also have adolescent males who have sex with males from other races. However, participants' views during this study cannot be generalized especially because of the small number of participants as well as the lack of objective data.
Conclusion
There is high level of ignorance about HPV infection and complications as well as the HPV vaccine for males among this population of adolescent African American males who have sex with males. But, they were very open to the idea of a preventive vaccine against a sexually transmitted infection and would only like to be vaccinated if the vaccine is free and more knowledge about side effects of the vaccine in males is known. They do not see their sexuality as being vulnerable to HPV infection transmission. More research about HPV vaccine uptake targeting larger populations of young MSMs from underserved populations is needed to create more awareness and also provide more data for policy making especially towards reducing the high prevalence of HPV-associated cancers among this vulnerable population in the USA.
